We are investigating how lifestyles and health affect your blood vessels. It would be very helpful if you could complete this questionnaire, and if you would like any assistance or explanation in answering any of the questions, please ask the research nurse when you come for your appointment.
Abstract
Objectives-8election for surgery of patients with abdominal aortic aneurysm (AAA) depends on an assessment of risk from operation compared with risk from aneurysm rupture. A study was performed to assess the levels of co-morbidity and to see whether co-morbidity was different in people with a normal aorta after ultrasonographic examination than in those with an aneurysmal aorta. Setting and methods--Dver a two year period 5392 people (2341 men, 3051 women) aged 65-80 were screened using B-mode linear ultrasound, with maximum measurements taken of transverse, anteroposterior diameters, or both. All subjects were given a questionnaire seeking a history of angina, stroke, claudication, myocardial infarct, respiratory problems, and diabetes. Results-218 men and women were found to have an AAA of 3 ern or greater. The results of the questionnaire were analysed using logistic regression whereby all the co-morbid conditions were adjusted for each other and for smoking, sex, and age. The only conditions which were significantly associated with AAA in both sexes were myocardial infarction with an odds ratio(OR) of 1.66 (95% confidence interval (CI) 1.06 to 2.60) and claudication with an OR of 1.68 (95% CI 1.17 to 2.42). The association between angina and AAA was of borderline significance (OR =1.52,95% CI 1.00 to 2.30). Stroke was significantly associated only in women, with an OR of 3.71 (95% CI 1.42 to 9.69). Rates ofdiabetes and respiratory disease were not significantly different between people with AAA and normal aortas.
Conclusions-These findings show that there is significantly higher co-morbidity in people with ultrasound detected AAA, which might influence outcome from surgery and long term survival. Elective surgery for abdominal aortic aneurysm (AAA) has the potential to reduce mortality from rupture. I Studies have also shown that age specific life expectancies for patients successfully undergoing elective surgery are comparable with those in the general population.i" Underlying these studies is an assumption that the other medical conditions of patients with AAA do not differ significantly from those of the general population. Several authors have noted an increased incidence of AAA in patients with peripheral and coronary artery disease. '-7 The aim of this study was to see whether patients with AAA had a higher than average rate of vascular and pulmonary co-morbidity in a group of 5392 people screened for AAA.
Patients and methods
Patients aged 65-80 were identified through family doctor registers and letters sent from their general practitioners inviting them to attend a screening clinic. The screening consisted of an assessment of aortic size by an ultrasonographer using a B-mode linear Siemens SLI ultrasound machine (Siemens, Sunbury on Thames, UK). A central longitudinal examination of the aorta was followed by transverse views at the renal level and at the 
Results
A total of 5392 people (2341 men, 3051 women)were screened, of whom 218 were found to have an AAA (178 men (7.6%), 40 women (1.3%)). Table 1 shows the proportions of those with normal and aneurysmal aortas who reported each of the co-morbid conditions. maximum aortic diameter. Maximum anteroposterior and transverse diameters were recorded. A diameter of 3 em or more in either plane was regarded as abnormal, as previously described. ' Patients were invited to complete a structured health questionnaire (fig 1) seeking evidence of co-morbidity before attending for screening. At the screening clinic the patients were given an opportunity to raise any uncertainties with the clinic nurse. Other factors such as height, weight, age, blood pressure, pulse, peak expiratory flow rate, and smoking habits were also recorded. Body mass index was calculated.
The data were analysed by logistic regression. Those who did not fill in the questionnaire (4.3%) were excluded from this analysis. Missing values in completed questionnaires were treated as missing data. Table 2 shows the results of the logistic regression using all co-morbid conditions adjusted for each other and for smoking, sex, and age. Tests for interaction between sex and each condition were performed (results not shown). The only significant interaction with sex was for stroke and therefore the regression was performed separately for men and women to calculate the odds ratio for the association between stroke and AAA.
The only conditions which were significantly associated with AAA in both sexes were myocardial infarction with an odds ratio of 1.66 (95% CI 1.06 to 2.60) and claudication with an odds ratio of 1.68 (95% CI 1.17 to 2.42). The association between angina and AAA was of borderline significance (OR = 1.52,95% CI 1.00 to 2.30). Stroke was significantly associated only in women, with an odds ratio of 3.71 (95% CI 1.42 to 9.69). Rates of diabetes and respiratory disease were not significantly different between people with AAA and normal aortas.
Smoking is a significant risk factor for AAA. When "ever smoked" was compared with "never smoked" or "not known" the odds ratio was 1.56 (95% CI 1.07 to 2.28). When those in the "not known" category were assumed to be smokers rather than non-smokers the results were not substantially different (data not shown).
Men are significantly more likely to have an AAA (OR =5.01,95% CI 3.42 to 7.32) and the risk of AAA increases with age by 5% each year. Table 3 shows the average values for age, height, and peak expiratory flow rates in men and women with and without AAA. The average ages of men with normal and aneurysmal aortas showed small but significant differences (71.6 v 72.6 years, P =0.009), but was not significant for women, probably owing to smaller numbers. People with an AAA or a normal aorta showed no significant difference in height. Peak expiratory flow rates were just significantly different in men (434.6 v 412.9 l/rnin) but not in women, (317.1 v 287.6 l/min).
Discussion
The co-morbidity based on past history of disease shows a significant difference in several areas. Despite the inherent weakness of questionnaires, both groups filled these in before ultrasound screening, eliminating any bias in reporting symptoms between the two groups. The subjects were also able to discuss any questions that they were unsure about with the Table 3 nurse (again before screening). An association has previously been described between the presence of peripheral and coronary artery disease and AAA. 5 -7 910 Studies have also linked AAA to height" and the presence of hernias," suggesting a systemic connective tissue aetiology. We were unable to show any link between AAA and height, nor between AAA and a history of respiratory disease, but like other studies we found a link between decreased peak expiratory flow rate and AAA in men (P = 0.04).
Risk factors for abdominal aortic aneurysms
Several factors have previously been linked to higher operative mortality in AAA surgery, including age" and coronary artery disease. I' I' Some studies have shown that this increased risk persists even after a policy of selective coronary revascularisation.' It seems likely that significantly higher rates of myocardial infarction, stroke, and angina in patients' past histories would bias the AAA population towards a worse long term outcome. In the group who were not operated on postmortem studies have shown that two thirds die from other causes. I' Well defined criteria for exclusion from elective AAA surgery have been described. 15 As a consequence the patients selected for surgery are finer than those refused an operation, who tend to be older and less medically fit. 16 This is likely to produce a selection bias in reported series of patients operated on for AAA that eliminates the effect of high co-morbidity rates on outcome.
AAA is an increasingly common problem" for which there is effective surgical treatment. It would seem unrealistic to attempt to return a group with a high level of co-morbidity to the same life expectancy as the underlying population, and selection is essential to achieve good results from surgery. Studies that appear to show exceptionally good results may owe more to selection bias than to the true benefits of surgery.
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